Objective: Determine whether the Tinetti Assessment Tool (TAT) is a reliable assessment tool to use with those with mental retardation (MR). Determine interrater reliability and agreement between investigators for each of the 16 items of the TAT. Design: Correlation/reliability. Setting: Mental health/MR institutional facility. Participants: Convenience sample of 40 ambulatory subjects with IQ < 70. Interventions: Subjects were observed simultaneously but assessed independently in their daily environment. Gait, balance, and a total TAT scores were determined. Main Outcome Measure(s): Interrater reliability and agreement for each item of the TAT and subtest data of balance and gait. Results: Seventy-five percent of the individuals tested were able to complete all of the 16 items of the TAT. Results reflected no significant difference between raters in the total score and subtest scores of balance and gait. Interrater reliability was found to be high at 0.89 for total TAT. Conclusions: The feasibility of performing the TAT in those with MR was found to be good. Interrater reliability was high and comparable with reliability scores obtained when administering the TAT with an elderly population. Key words: balance, gait, mental retardation, mobility, Tinetti V ARIOUS TOOLS exist to assess gait and balance in the geriatric population. Objective assessments such as the Berg Balance Scale, the Timed Get Up and Go, and the Functional Reach Assessment have been used to assess mobility.
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ARIOUS TOOLS exist to assess gait and balance in the geriatric population. Objective assessments such as the Berg Balance Scale, the Timed Get Up and Go, and the Functional Reach Assessment have been used to assess mobility. 1 These assessment tools have been found to have good score reliability. [2] [3] [4] [5] [6] [7] Numerous studies have been performed to determine the most accurate test to assess gait and balance in elderly individuals [8] [9] [10] [11] and in those individuals who have sustained a stroke. 3 Research has also been performed comparing and contrasting existing objective tools that predict fall risk. 10 To date, no assessment tool could be found in the literature to objectively assess gait or balance for those with mental retardation (MR). In addition, there is no known facility-wide assessment tool utilized in the Texas Department of Mental Health/Mental Retardation (TDMHMR) to assess gait and balance for use in documenting objective interventions of individuals with MR. In our experience, as physical therapists working with special populations, none of the more commonly used measures mentioned above have been found effective in testing and assessing the risk of falls in individuals with MR due to their cognitive limitations, inability to accurately follow 12 (TAT), was developed to determine the probability of falling in the elderly. The TAT was shown to have more than 90% agreement on all test items when assessed with 15 long-term care residents by 2 raters. 11 A second study with the addition of 5 balance items showed more than 85% reliability between 2 raters. 13 A more recent study examining the reliability of the balance section of the TAT, between novice and experienced physical therapy clinicians, found fair to good reliability across raters. 2 The results of these studies suggest that using the TAT produces reliable and objective data in the elderly population.
The TAT appears to be an appropriate assessment tool of mobility in people with MR for several reasons. First, it requires only equipment that would be found in a normal living environment, and second, little experience or training is needed to administer the tool. Third, it has been found to be reliable, 2, 11, 13 sensitive to significant changes, and reflective of functional mobility required during normal daily activities. 11 However, no studies could be found utilizing this tool to assess individuals with MR. The TAT has potential for use with this special population because the majority of the items can be completed by observing functional mobility while requiring minimal verbal commands and instructions.
Decreased balance and gait function in the elderly often leads to falls.
14 Falling is a major cause of fractures in the elderly and requires immediate attention.
14 Falls have been identified as a major health problem among the elderly 15 and a serious public health problem with a tremendous impact on healthcare costs. 16 The sixth leading cause of death among the elderly is related to injury sustained from falling. 17 In our clinical experience, those with MR have many of the characteristics that predispose elderly individuals in the general population to fall. Therefore, it seemed prudent to examine the feasibility of administering the TAT with those who have MR to determine whether it could be used as an objective measure of gait and balance.
PURPOSE
The purpose of this study was to determine whether the TAT is a reliable tool to administer when assessing gait and balance in individuals with MR. Interrater reliability was assessed for the TAT total scores, as well as, the reliability for the balance and gait subtests of the TAT. Agreement between investigators for each of the 16 items of the TAT was also determined.
METHODS

Subjects
Subjects were accepted for participation via TDMHMR institutional facility guidelines including the submission of a proposal to institutional review boards and to the Human Rights Committee at the TDMHMR facility. Inclusion criteria for participation in the study were individuals with a diagnosis of MR (IQ < 70), ambulatory with or without an assistive device, and having a legal guardian. Individuals were excluded from the study if they verbally or physically refused participation at the time of data collection. The Human Rights Officer at the TDMHMR facility sent a letter describing the purpose of the study and a consent form to the legal guardians of potential subjects. Return of the consent forms and assent by the subject at the time of data collection were required for participation.
During the data collection, subjects were assigned an identification number for recording and tracking purposes. The order of participant testing was randomly determined prior to each data-collection session. In all cases, one investigator provided a verbal explanation of the procedures while the other investigator demonstrated the activity to be performed. Participants were approached by the investigators when first entering their home and asked to ambulate in their normal environment. Balance and gait items were scored during the observation. If a certain balance or gait item was not observed, investigators asked participants to perform that item. Investigators requested permission from the subject to touch them if required during the testing protocol.
Instrumentation/TAT
The 16-item TAT consists of a balance subtest with 9 balance items and a gait subtest with 7 gait items (Fig 1) . Each item is scored on an ordinal scale of 0 to 1 or 0 to 2. For example, during one balance subtest, the ADAMS et al subject is observed sitting down in a chair. A score of 0 is given if the task is completed in an unsafe manner. A 1 is awarded if the subject uses arms but is not steady, or a 2 is awarded if the task is completed in a safe and smooth motion. During the gait assessment, the walking stance is scored as a 0 if the heels are apart, or a 1 if the heels almost touch. The balance and gait subtests are totaled to obtain an individual score for each subtest. The subtest scores are added to obtain a total TAT score. Subjects were observed in their normal daily setting and scored according to their performance. Two physical therapists, experienced in working with those with MR and in performing the TAT, assessed subjects simultaneously but independently. Some verbal and/or tactile prompting was required to complete 3 of the balance items (items 6, 7, 8 in Fig 1) . Although performance of these 3 items could have increased the risk of falling during the data collection, the subjects were properly "spotted" by the investigators to reduce such a risk. For instance, one researcher stood close to the subject before he or she was nudged to prevent a fall if loss of balance occurred.
Data analysis
Descriptive statistics were calculated using SPSS 12.0. Intraclass correlation coefficient with one-way ANOVA was used to determine whether there was a significant difference between investigators' scores for the TAT. Crosstabs with kappa statistic were used to determine agreement between investigators for each balance and gait item.
Kappa statistic is a chance corrected measure of agreement. The limitation of the kappa statistic is that it treats agreement as an all or none phenomena.
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RESULTS
Seventy consent forms were sent to guardians of individuals living in an ambulatory unit within the State of Texas facility. Forty-eight consent forms were returned with one refusal to participate for a response rate of 68.5%. Three subjects were excluded from the study because of acute injuries at the time of data collection. Two subjects refused to participate and 2 were unavailable at the time of testing. Therefore, data were collected on 40 subjects. The mean age of the subjects was 47.8 years ± 13.19 with ages ranging from 20 to 76 years. Males comprised 47.5% and females 52.5% of the sample. Two subjects used a rolling walker and one subject used Lofstrand crutches during the data collection. Average time to complete the TAT was 3.5 minutes.
A one-way ANOVA compared the total TAT scores obtained by each tester. No significant difference was found between the investigators (F 1,39 = 0.090, P = .766). The intraclass correlation revealed good intratester reliability (r(39) = 0.893, P = .001).
Analysis of the balance subtest revealed no significant difference between investigators (F 1,39 = 0.898, P = .349). Intraclass correlation examining the reliability between investigators was excellent (r(39) = 0.943, P =.00).
Analysis of the gait subtest scores revealed no significant difference between the investigators (F 1,39 = 0.422, P = .52). Intraclass correlation examining the reliability between investigators was moderately good (r(39) = 0.737, P = .00). Crosstabs with kappa statistic were performed on each item within the subtest to determine agreement. Results are displayed in Table 1 .
DISCUSSION
Seventy-five percent of the individuals tested were able to complete all 16 of the test items. It was not surprising that the items scored strictly through observation were those that were most often completed by the subjects. Items that required cooperation by the subject were the most difficult to complete, possibly because of cognitive limitations or behavioral issues. Investigators provided verbal explanation and demonstration for the items of "Eyes Closed" and "Turning 360," yet 25% of the subjects were unable to complete 1 or both of these items either with or without modification. Eight subjects refused to close their eyes and refused investigators attempts to modify the item by placing a hand or clip board in front of their eyes. It is possible that subjects unable to complete these 2 items had a lower cognitive level than those able to complete the items. They may have also had a sensory impairment that caused a decrease in understanding of the verbal explanation or visual demonstration. We believe that these items provide valuable information about balance and recommend that these continue to be administered to those with MR who are able to perform the task. The entire assessment of the 16-item TAT was completed in an average of 3.5 minutes. This is consistent with a previous study that found it took approximately 3 minutes to complete the test in a population without MR. 2 This small amount of time suggests feasibility of its use for individuals with MR since they may have a short attention span or be unwilling to cooperate or follow commands.
Our research results reflect no significant difference between raters in the total TAT score or subtest scores. Furthermore, the interrater reliability was found to be high at 0.89. This appears to be consistent with research by Tinetti, who found interrater reliability of administering the TAT to elderly subjects to be 0.85.
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Previous studies utilizing the TAT have used elderly individuals as subjects. [8] [9] [10] [11] In the United States in 2000, the overall life expectancy of the general population was 74 to 76.5 years of age. Individuals with mild or moderate MR had an average life expectancy at 45 of 66.1 years of age and those with severe MR had an average life expectancy at 45 of 53.6 years. 19 Thus, those with MR have a shorter life expectancy than the general population. The mean age of our sample was 47.5 years, suggesting that our sample was elderly within this population. Our findings were similar to those found previously and can be compared to those results.
The interrater reliability of the balance subtests was higher than the gait subtest. Possible reasons may be that the criteria for balance subtests leave less to interpretation than the gait subtests. One suggestion for improving the reliability of the gait subtest may be to allow for a longer observation period to ensure accurate scoring. In addition, video taping the gait subtest allowing for scoring at a later time when the tape could be reviewed further may result in a more accurate determination of gait performance. Another possible explanation for lower reliability of gait scores may have resulted from assessing subjects who were wearing improper footwear, especially shoe size. This may have hindered investigators in obtaining an accurate representation of the subjects' gait performance. Foot condition and shoe wear were not assessed or controlled prior to the data collection.
Results of the kappa analysis found good to excellent agreement on 10 of the 15 items, including 8 of the 9 balance subtest items. Only 3 of the 6 computed gait items revealed good agreement. The value of kappa could not be computed on the "Step Length and Step Height" gait item because a limitation of this type of analysis is that it requires all or none data, that is, data must be found in each box of the analysis. For this item, one researcher graded a subject with a 3 whereas the other researcher did not, resulting in an empty data box for researcher 2. Therefore, the value of kappa could not be computed. A negative kappa value was found on the "
Step Continuity" item. Investigators are unclear why a negative variable was found since there was only disagreement on one subject between the 2 investigators. One investigator scored one subject as a 0 on this item while all other subjects were rated as a 1. One limitation of this study was that investigators did not attempt to control the environment (ie, footwear, type of chair) in which testing was conducted. Although a more controlled environment may increase reliability scores, the purpose was to assess the TAT in a normal daily environment. Even with this limitation, the reliability scores were good. Another limitation was the use of a convenience sample of 40 of 120 ambulatory individuals living in one unit of a state facility. One or both investigators may have been familiar with the subject's mobility prior to the data collection, although an extensive, comprehensive, simultaneous assessment had never been undertaken prior to this project. This study accomplished the goal of determining whether the TAT was a reliable tool to administer when assessing gait and balance in individuals with MR and can be used to obtain objective data that can be used for establishing interventions.
Future research should concentrate on determining test/retest reliability of the TAT in special populations. A retrospective study examining the previous number of falls per individual and comparing the TAT scores found in this study could also be performed. Since 25% of individuals participating in this study were unable to complete all 16 items of the TAT, researchers could investigate whether modifications or elimination of certain items affect the overall usefulness of this assessment in individuals with MR.
CONCLUSION
The feasibility of performing the TAT in those with MR was determined to be good since 75% of the subjects were able to complete all items of the assessment. Interrater reliability was found to be comparable to other studies utilizing different populations. Modifying balance items (eyes closed and turning 360) may be necessary in those with MR as some subjects were able to complete the items with modification. However, others were unable to complete these items, even with modifications. Other mobility assessment tools rely on full cooperation of the individual and the ability to understand instructions to accurately complete the test. Using an assessment tool scored primarily through observation seems ideal for those with MR who have cognitive limitations and may demonstrate behavioral problems.
Physical therapists providing services to those with MR in an institutional setting can use the TAT to plan objective interventions to reduce the risk of falls and to improve gait and balance. An individual plan of care can be established on the basis of poor performance on certain items of the TAT. Baseline data could be used to track progress throughout treatment. Finally, using the TAT can identify potential issues in the normal daily environment that may present problems for an individual which could be addressed through early intervention.
